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CnOCOB SAKAIMISAKHS CTPOMTEIILCTBA GKBASHHH 
OdJiacTL Texfflum 
lisodpeTefiise OTaocarca k dypeam, a meHao - k coocoOy 
saKairfflBaHHE CTpojrreJitcraa CKBaEHHH. 
5 HandoJiee aax-eKTUBflo HacTOflmee uaodpeTeHiie womeT (Shtb 

flcnojzL30Baao b cKsasoaax, mseoKHX ropa30HTa;u>Hi£& v^ctok 
cTBOJia, npodypeaaut! b opojotkicbhoh oJoacTe, a taicse b cj^- 
HaaXy icor;iia aesejiaTeJiLHO yueHuoaTB juiaMeTp cKBa&HHu, a npa 
Hajuma yqaoTKOB b aaTepsaiie ycTaaoBKa XBocTosaKa, cJioaea- 
10 Eux cjsadocneMeaTapoBaBBiofii aopojiaMa, ivfi mem Mecro oObbju 
nopojm, KasepHosBue sohu h 3oaH norjiomeBaa npoMHscnaofl ibbjst 
KOCTE, oOh^o nepeKpHEaeMHe npttiSHyro^muB ROJioaBabui Tpyd 
ajm icojioHHaMH - ••jieTyHKaMa". 

npefflnecrayCT^sTv^ yposeaB Texazna 
15 npH saRaa^xaBaajisi cTpoaTSJEbCTBa cKBanzHU aeofixomio sa- 

KpecHTB ee cTeax<y b HETepsajie npojQTKMBHoro njiacTa, too(5h 
DpejioTBpaTaTL odEajraBaaHe nopoxcH a, KaK cjiescTBze aToro** 
y^jQneaae aocTynjieaaH npo;iQrKmia b cicaasaay as spo^tyKraBHo- 
ro njsacTa. Jbza 3Tofi nejza b 30He npojcrRvaBBoro zuiacTa cxsa- 
20 SKHH ycTaHasOTBaDT XBOCTOBHKn c ^HJiBTpaMii. Kpot.!e Toro, B 
anTepEaiie ycTaaoBKa rBOCTOBHKOB c aajOiTpaua ^cto acTpe^- 
mcsi 3oau ocjiosaeHsS, Taaae aaa aajmue Kasepa. odsajioB so- 
posu» BOjuonpoaBJteaaa, aorjiomeHae npouHBO^oa smucocTs, apa- 
rdHKEHEe K npojcyKTHBHOMy njiacTy aenpoflyKTaBanx yacTKOB am 
25 apepHBaace ero Taaam y^cTKaMa* B ssax cjQniaHX aeodxowo 
aaicesHo pa3odmaTz> yjcasaHaae y^cTKa a 30B!i ot apo^^KraaaD- 
ro ajiacxa* Bee 3to TpedyeT dojsLmax uaTepaajaaax aaTpaT a 
nparjeaeHaii caemxaja>aoro cjzosaoro odopyiioBaaaa* 

HasecTau Tpa apHimnniTP.JibHD OTJETOTcmFrxca j^pjr ot j^ra 
30 caocoda ycTaaoBxa xboctobikrob c SajxBTpaMH, npsc^eaaeMue npa 
saicaH^Baa^a cTpoiiTe;ii>oTBa cKsaaaa: aoj^ecRa na aeueEraaii 
Kai^iae, aa KJiaai^ a na onopaoS aosepxaocTa ("CnpaBO^amc 
no KpenjieaaE) ae^TAHiDc a rasoBUZ cKBaaaa^t A.ri.ByjiaTOB, 
I9BI, C.I37-I46). 
35 Qttl caocoda ycTaaoBka XBOCTOsaKa o giaJiBTpor;! aa tie- 

Mearaou jcauae saKJucmeTca b uoffheue TaMaoaaKBoro pacTBopa 
aa BCD luxaay XBOCTOBiuca. ysepHaaaeMoro aa aecy G^pyutbmjiB 
Tpydajza, yjigjifiaaa TaMnoaaaaoro iHcxBopa, ao;^KHToro Bume 
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XBOCTOBKKa, n OTCOeSHHeHHM dypaaBKIK -rpyC OT XBOCTOBHKa 

lOJttKO nocae oflpasoaaHaH a saTpydHoyi DpocTpaHCTse neMeuTHo- 
ro KauBfl. 

nossecKa xboctobhkob c cnjiLTpaMU Ha kothmx ocymecTBJW- 
5 . cTCfl ToaiKO B odcaitenHOca cTBoae cKBaKHHU, rae Hex asHoca 
BHyTpeaHefl nosepxHOCTH odcaaaHX Tpyd, nyreu saicaHHSBaiiHH 
XBOCTOBHKa xuHiiiKaMa, paonojiosesHMUi aa EapyKHo2 nosepxHO- 

CTH nOflBeCHHX yCTpoaCTB. KOTOpae BW)«HI B KOaiHieBOfl MeKKD- 

jioHBuS sasop. 

10 3T0T cDOCOd HenpffiieflUM npn naJiHX (MeHee 30 mm) KOJime- 
BHX aaaopax, earn enyoK SBOcroBHKa conpjiseH c npopadoiKoa 
ocjiosHeHHoro cTBOJia cKBaaam h pacxasHBaHHew XBOCTOBHKa, 
Korna BHrrpeHHflH noBepxHOCTB oCcasBoa kojiohhh, b Koiopofl 
nJiaHHpyeTOH yciaaoBKa, Hwesi HeaonycTHMSfi hshoc, koito sec 

15 XBOCTOBKKa c ^ajttTpoM DpeBsmaeT 1000 kH. 

noasecKy XBOOTOBBKOB Ha yoope ocynecTBJiHDT aa cTaim- 
oHapaiDc nacTicax cKBamm, ne yae ocJpaaosaHa onopHaa no- 
BepxHOCTi, B KaiecTBe KOTopofl Hcnojasyni: npoTOiwi BHyrpa 
naTpydKOB, npHCoeOTBaeMBX k Haraehiy som npeffioymefi kcmioh- 

20 hh; BepxHHfi Kosen panee cnyiaeHHoro XBOCTOBiuca; 30Ey nepe- 
xona OT (JojaDiero aaaMeTpa k mshmw npa jrayxpasMepHOfl npo- 
nesyroTOoa JtwioHBe, icoTopoll oCcaseHa cKsaaaHa. 3tot cnocotf 
npHMeHBM m npn ywioBHflx cnycKa XBOCToaiuca ro aaflaaHofl 
rjiyfiHHH. llHane nwraecHoe ycTpoftcTao xaocTOBHKa ae aofiaeT 

25 RO ynopa a ae cpafioiaeT. 

HaROcraTKaMH yiaaaHHHX cnocodoa ycTaaoBKa xboctobhkob 

C ^TpaMD npH 3aKaHqHBaHEn CTpOHIWIiCTBa CKBaSHHH flBJH- 

BTCH'cyseHHe npoxoaaoro ceieana cKBaiam Bs-sa Eeodxojusiio- 
CTH npmieaeHBS oasieflaHHTeaefl h ooBBecnn ycTpoacTB, koto- 

30 pue onycKBDT B^pt yse odcaKeaBoa cKBa«HHH, HeodxosBMocTi. 
opBMeBeBHH cJioMHx DO KOHCTpyKmui pasiewaflTeiiefl a dohboc- 
HHi ycTpoflcTB, a TaKse onasEHeaaocTi npaMeaeaHH, odywiOB- 
jdeaaaa bosmoshoctm) DOffBecra xboctobhkob to»ko b oCcasea- 
HDu cTBOjre cKBafflHH (itpoMe cnocoda yoraaoBKH Ha acMeHTHOM 

35 aauae)* 

KpoMe Toro, aejtocTaTKOM cnocoda noKBecKH xboctobhkob 
c teJttTpaMH aa nwjeHTHOM Kawae ABJiaeTca aeofixoiuMOCTB 
ueMeHTHpoBaHM XBOCTOBHKa. TTO cBasaao c <5ojihihmh aaTpaia- 
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ueueRTa n BpeueHB he npoBeseime pacSoT 2 osmcamie saTsep- 
j^esaHim ueueHXHoro pacTBopa. Ilpn stou Hsodzojimo ocjiaecTB- 

JIHTB nOCTOHfiHyD npOMHBK^ CKBaKHHH DOCJie EeMeHTBpOBaHHH 

xBOCTOfixiKa B Te^HHe Bcero BpetAewi ozusamH saTEepjgeBanng 
5 neKeHTBoro pacTBopa c QseoBpeueoB&M BpaqeEzax dypEJXLHoS 
KOJioHHU. OpjsTOMt pa<SoTe no aeMeHtHpoBaHmo xboctobsikob nps* 
cyms asapm, Taicne, aaop^rjep, KaK: HeBOSJdOEHocTB OTCoejiHHe- 
HES KOJtoHHu dypajo^Bux TP76 ox XBocTOBHRa, BCJiiejicTBiie npEMe- 
HBHBH pesBdoBUX pasiesHHflTejofl; npopesame oticaABUX Tpjrd e 
10 sadypoBaHne hobopo cxBOjaa npB pasdypflBaEUE ocaacTKB n tsjoob 
coesHfieazS cennHft xpyd E jspjvscL. 

KpoMe Toro, BHDOJiHeHza padOT bo neuseHTHpoBaHHK) 
ZBocTOBExa fleo6xo2[ZMa cooTBexcTpyniaA TexHHKa (neMeHXQpo- 
BO^iBHe arperaTH) vl dpzrajiu pa6o^ax* 
15 Scie osRHU HeAocxaxKou axoro cnocoda ABmexcH HeB03MD3- 

Hocxii ero npsMeHesHH opii HajSE^ 30H nopjiomeHiiA b SHxepBajie 

yCTaHDBKH XBOCTOBIUCa. 

HsBecxea xaKKe cnocod aaicaHTOTOHM cxponxejtLcxBa cicsa- 
HEH (su , A, 1659626), wimaxxajsA B ob6si Bsojimwo son ocjioh* 

20 BeHHS dypeHHH, pacnojioseaBux Bume npo^QTKXEBHoro njiacxa Jio 
ero BCKpHTEs, cnycK b cRBassBy kojxohbu cOcasBBX xpyd c 
$isJiBTpoiyHXBOcxoBiuuHiS B iteaxpaTopaMH , saoojiHeHHe ^iuiltpoboS 
30RU cRsaHZEH BpeueEHO saRynopflBafinQSM riaxepmnm! z neueKXH- 
poBame kojiobhu oCoajiBsa npH repueximoM passejouieRHB 

25 DOJiocTH cum&xpa-ZBOcxoBHKa ox nojiocxE kojioheu DepeMsracoC, 
paspTmeMOfl nocJie ee neMeHXBpoBafiZH. 

3xoT cnocod He odecne^nBaex HajiesHoro pa306meEiui npo* 
j^KXflBHoro luiacia 07 uepememmExcH c hum HenpojiyKXHBHHZ 
T^CTKOB B BHoejiesaHiBx ox DpojQTKXRBHoro DJEacxa HespoAyKXHB- 

30 HHX ropasoHxoBp BCJie;icxBiJe aenoJiHoro y;DcaiieHBH 0ypoBoro pa- 
cxBopa B3 BamioRflux b ropB30BxajiiiBia t^cxkob CKBassHU, b 
Koxopux npoBcxo^ ocasQteHBe XBepiiofi cesH na dyposoro pa- 
cxBopa npB ero wipKfjnswsz* 3xo ycyiyfijwexcH hcdojihhm yjia- 
Jieaaei rjraHBCXoS Kopra, a b aecxax yaajieiuw ee noBumaeTCH 

35 onacHociB oflBajmaaaas nopoA, hxo xaKse cHssaex Ka^ecxBo 

BSOJIffilHB XlJEaCXOB. 

I^OMe xoro, aa yKaaaHHHX y^cxicax cKBaBam He yjiaexcH 
fff^T^jpBflq™ odpaaoM uBEXpapoBaxB aKcoJiyaxaixBoaayiD KOJioHHy, 
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ocodeBHO B cJiadocneMeBTflpoBaRincc noposax, na-aa wamBa- 
BHH neHTpaTopoB B 2ry nopo;Qr, hto npenOTCTsyeT noj^eEsoo 
paBROMepHoro no TOJmme cieHKii neMeHTRoro KOJiHia, 

Ene osnmi HeaocTaTKOM 3Toro cnocoda HBJiaeTCH dJioKHpo- 
5 same ^ctb DponjKTHBBoro oJsacTa umen^sm pacTBopor.w no* 
CTynanqisM b $bjiltposi7K) 30R7 CRBaraHK bob ueMeRTspoBaRnn ko- 

;iOHHU OdCaABUZ Tpjd, BCJieiSCTBHe BUnaj^eHBH H HaXOBJieHIIH Bpe- 

ueHEo aaKTBOpsBasmero uaTepsasa b HBsaefi (;ioaHo3} ^ctb ro- 

pBSOBTaJIBHOrO CTBOJia OPH SBaHETeZILHOS erO OpOTASeHHOCXH IS 

10 DCSpaaoBaHBH 070x07 b BepxHefl ^ctb cTBona; KOTopue aanojiBa- 
mca neueHTHHM pacTBopou npB nef^eHTBpoBaBBs odcaAHUz ro-» 

JdOHH. 

HaEdojcee 6m3Bm no TexHB^ecKOli cymaocTB k aaasffleMO- 

M7 HEJDieTCS CnOCOd saiQtS^QIBaHBS CTpOHXeJIBCTBa CKBaHBBU 0 

15 ropB30BTaJii>HHU T^CTKor^ cxBOJia, npo63rpeRHHM b opoj^kthbhom 

lUiaCTe. .( Baker Hagbes, USA "Beker Hughes technology forum". 
Coru, 6-11 , 1991, c 25-25) 

BiUDDTOKniEfi b cedii cnycK b cKBaKany na KOJioHfle oficajiflux rpyd 
xBocTOBBKa c BpejiBapjJTeJiBHO nep^opHpoBaHHHti $ani>TpoM, paaod- 
20 QOHHe saKOJioHHoro opocTpaKCTBa b aoHe npo^RTJiBHoro njiacTa 
07 Bamejiesastzx z nepeue&aBmazcH c bbm HenpoATKTHBHKx ojacTOB 
EapysHUMB naKepaMH h neMCETHpoBaHHe kojiohhu odcajx^ux xpycS 

BHine XBOCTOBHRB C ^BJIBTpCX^ C nOMOIIl£S) HeMeHTlipOBOHHOll fSjijfSU. 

OcfiOBEUM HesocTaTJUMd dToro cnocoda HBroeTCA to, m:o c 
25 DOMOQW DBKepoB B aeueHTBpoBaHHB BajDcnaRepHoro KOjmieBoro 
npocTpeacTBa He odecne^^HBaeircH HajxescRoe pasodmenBe aanojiDH- 
Horo npocTpaBCTBa b aone npo^^KTBBRoro ojiacTa o? Bumejiexa- 
mux H nepeaeBaooaixcH c sm HeBpoj^yKTBBHHX nJiacTOB» ocodcH- 
HO B nepexosHBX aonax cTBOJia ckbszbh c BepTBxaji^Boro Ha 
30 ropBaoETajix»Hoe HanpaBJieHKe , BCJie;icTBBe HenoJiHoro aaMemeHBR 
djpoBoro pacTBopa ixeMeETHuu. 

I^oue TorOt nanepH sa-aa uaaott jvmsa He Moiyr RsnesHo 
BepeKpiBaTB KaBepHoaaue aoHu, iconia bx jmaetiHue paauepn 
npeBHnax>T jnmefiHHe paaatepH noBepxaocTB ynjioTHeaafl caKcpa. 
35 Sto ycyrydaraoTCH b cKBasEHax^ bckphbehx cjiadocueMeHTflpoBaH- 
HHC nopow, me mem uecro odsajiH nopoWf ocodeHHo» socx^e 
BpoMHBRB cKBammi B yjsaiieBHH c ee ctskok icojUirvfaTaQBOKHOfi 
Ropicn. 
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B ocBosy HacTOflmero zsodpeTCHHR aojiDseEa aa^a^ co- 
swHJifl cnocoda saicainiEBaHM CTpojjTejn>cTBa CKBamH, KOTopnTi 
odecne'raBaji <5h HajiesHoe paaodneHae npo;i57KTiSBHoro noiacTa 
DT Btmejiesamiix z nproancaEmnx k Hewy HeupoflyKTiiBHiDc yqacTKOB 
5 ops Hajim 3 asx 30h ocJioEaefiOH c^peRSH jsodoro sma 2 npo- 

THSeHHOCTH. 

PacKpuTHe H3o6peTeHM 
HocTaBJieHHaH sasa^ AocTJsraeTCA Tei^, ^0 b coocode 
BSixamasaESssi c^poiiTeJiLCTBa CKBaBam, BKJOcmxxiieM b oe6n BCKpu- 
10 rae npoflyiCTHBHoro njacia. cnycK h yoTanoB^ b cKBaEoame ito- 
jiOHHu odcajaeux Tpj6 n XBOcToszica c 9ajn>TpoM c odecoe^eHsef^ 
KH reptieTBWoro coeAEiHeEHfl uemor codoli,H paaodmeaste Henpo- 

JQTKTHBHUX y^CTKOB OT OpOJEiyKTIlBHUX, COrJOaCRO aSOdpeTeRQS), 
CDyCK B CKBaSER7 KOJIOHHH Odcaj^HHX Tpjrd H XBOCTOBEKa C ^SJIBT- 

15 poM ocTmecTBJiHDT pasisejicbHOt a hx repMeTHHHoe coejuiReflHe 
ocymecTBJiHxrr b cKsasHRe, nps 3TQm do MeRHoeS uepe ojiHy ns 
rpyd XBOctoBHfca nepeA ero cnycRou b cKBaHEay opo$iuiHpyioT c 
odpasoBaHHerj no MeHiinefl Mepe OTyx npojiojiLHUx rogp h uhjciot- 
pa^ecKHX KOHaoB c pesBdaMz, a Docne cnycKa reocTOBHKa b 

20 cKBaszey npo^HJiBHyiQ TpyOy pacmnp^T jpisi ycTaHosRa xboctobe- 
sa B cKsasBRe n paaodmefiSA ReBpo;[t7KTHBRicc nJiacTOB 07 npo- 

IIpeA^r^euoe 230dpeTeH2e noaBOJiaeT sa c%t ccioiEneHKH 
npHueaeaEH ycTaBOBKH xboctobzkdb 0 causLTpaun kohctpjtk- 

25 THBRO - CJiosHUZ ^mejpsBJafesBH z ncwBecRsa yc^poacTs, a 
TaKse naitepoB jyiR pasodffieHM djbctob ynpocraTB sth padOTH 
B odecBe^urrB tojiee RajiesRoe paaodmeHiie neDpojiyKTiSBHux ojia- 
ctob ot Dpoj^yKTHBHoro DJiacTa, a TaKse nepeKpHme 30h ocjioe- 
Beana (KaBepa» odBajioB nopoWt xumcroB c BRouBJihKo eucokrm 

30 BRyrpBiuiacTOBHU saBJieaHeu, Bo;no-ra30-npoHBJiemi2 h ^^pyrnx) 
jiDdoii npoTHseRHDCTR. IIpH DTOM BazdownsA sgdbeRT AOCTHraeTCH 

B Hny;>rnffHTnr CICBaRHBaZ E B CKBasmaX C POpBSOBTaJCbREAS y^CT- 

ROM CTBOjia, a Taicse b Tex cJiyTOflx, Kor^a npoTHseHnocTi) 
yicaaaHHHX DJiacTOB z 3dh He no3BOJiaeT nepei^fHsaTB six naKepa- 
35 ME, a iieMeHTHpoBaflHe Re odecneraBaeT aajieKfloro pa30(5meHJiH. 

I^oite Toro^ ycTaaoBKa xBOCTOBiuca c ^ajsxiTpa^ c nofi2c»m»D 
npognJiBHHX Tpyd no cpaBHeHino c nsBecTHHu cnocodoa, cor-'ac- 
• HO KOTopoMT onepaom ocymecTBaHeTca uyreM neMeHTnposa- 
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saH xBocTOBJuca, oo3BOJiHeT CHB3BTL pQcxoji neMeKTa, coKp2T:m> 
EpeuH Ha ycTHHOBKy, tek ksk oraajiaeT Heo6xo;imocTi» b okh- 
AaHUE saTBepseBanoH nerieHTBoro pacTBopa £ ncDOJi&soBamH 
jpisi 3Toro CDei|Ka;iBHUX dpBraj( pa6o^isx. 
5 3 QSBQM B3 BapzaHTOB BHOOJiKeam £30dpe;eH]![E nocjie 

BCKpHxra ^po;^yKTi^BHO^o DJiacTa b cKsasHfi;; cnycKaDT xbocto- 
BEK c cHjoLTpoM E ycTattaBazBaDT ero b bpo^t'OTHbhoi^ lUiacTe 
nyreM npEEaTna bo aeEHseS Mepe omo& opooiuiBHOfi Tpjdu nps 
ee pacnmpeHEZ k cTCHKe cicBaHHEH» a saTeu b cKsaaaHy cDjrcKa*^ 

10 Z}T KOZOESJ OdcajlBBX 7P7d» HngHltft KOHeil KOTOPOQ PefUeTITZBO 
C0e;CElH5a>T C BepZHBU KDBZIQU 2B00T0BJIRa* 

npexnaraeuufi sapEafir BunojiHeKaH jisobpeTeniiH nosBOJiHeT 

TCTatHaBTUIBaTB XBOCTOBBK B BeodCaSeHHOti CTBOJie CKBaEHKUt Cm- 

Tom^ ^euy odeone^izBaeTCii HajiesEoe pasodmeme bpoa^kthbho- 
15 ro BJiacTa ot Eumejieisamax aenpojorKTHBHia xiiiacTOB» npejiorBpa- 
iqaeTCA cyKeflae juaaM&Tpa cKBamRa a cHKsaeTOH paczoji odcaA- 

B ju^yrou sapHaaTe BmojiaeHHA BsocJpeTeHBA b Ea^ia;ie b 
cRBasiiHy cnycKaDT ;io npojQTKTJiBHoro luiacTa h ycTaHaBJiHBaBxr 

20 KOJioBfly odcajiHUx Tpyd» a Bareu nocne BciqsiTZfl bpojukthbhopo 
BJsacTa B Hero Hepe3 377 KanoHHy cuycxaOT zboctobbk c purbT- 
poM E Bps pacmHpeHiui npo$ajQ>aofi TpydH ycraEaBJuaBasr ero b 
cRBELEZEe, opH aTOM npoQEHBHys) Tpydy npuznMasT k c7eHKe hbs- 
Hero ROHna xojioebu odcajxEBZ Tpyd* odecne^mBaa ee vepierm- 

25 Hoe coejpuieHHe c nocTOBEicoM. 

TaKOfl BapBaHT BHnojiHeHM DosBOJKer HcsnojiBsoBaTi) Haado- 
jiee npocTofii butoahuS b fiajaexHuit cnocod ycTaHOBKE xboctobh-* 
KOB c $zJZ2>Tpaiyia c noMomBS npo^iSushBiisi Tpyd b rex cjiynaflXi 
KorjEia B npoExecce 0ypeHHa CKsaszHU BCTpe^^iaxTTCH oiiacTu c aHO- 

30 UaJIBED BUCOIUSifl BayTpHDJOaCTDBHM I@BJieHSeK!» KOTopue OdlTIHO 
DepeRpHBaCTX CpOUe^TO^IfiUMB KOJIOHHaMB OdcajlHHX Tpyd BJIH 

KOJtDHBaMB - "jreTyroajB". 

KpaTKoe OBBcaHse ^epTesefi 
Jipyrne nejm h npeHrjymecTBa aacTOOTero HSOdpeTeESifl cTa- 
35 gyr dohothh h3 cjie^yimero jteTajiBHoro onBcaaM npniaepoB ero 
mnojiHeEfiH H Gpsinaraetaac ^epresefi, aa ROTopux: 

QHT. I HsodpaaaeT Kot»jDJieKT odopyaoBaHHa jpia cnycKa h 
ycTaaoBRfi XBoctoBmca c ^ajiLTpc^i b cRBasBae; 
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&Er.2 - ceHeme 11-11 Ha cnr.I; 

GET. 3-4 - yCTaHOBxCy XBOCTOBHIta C gEJCbTpOM B CKBaSHKe; 
CBT* 5-6 - BapaaHT yCTaHOBKU XBOCTOBIUCa C ©HJIBTpOM B 
CKSaKHHe* 

5 S^mzH BapHaHT ocymecTBiieBiia naodpeTeaaH 

Cnocot) saKaHHBBaH&H c7poBTeja>cTBa cKsaszHu samiKnaeT- 
CA B paaiejiBaoM cnycKe b cKsamay m repueTiniROM coejniEeHxui 

BBTTpiS ee ROaiOHHH OdcajlHUX Tpy6 2 XBOCTOBZKa C 62JEBTpOM. 

Do uBBmeti Mepe ojiay zs Tpyd ZBocroBARa nepeja cuycKOM b 
10 cKBazHHy npo^zjmpysT c odpasoBameM no MeELmefi uepe kb^ 
npojiojQLHHx V09P a nsuumffpa^ecKHz ROfluoB c pes2»6aMz» Upo- 
;q^kthbhh& njzacT bm&a BCKpsBasr, cnycicaDr b Hero xboctobelr 
c Q^EHLTpoM, Docjie ^BPO npo^^HiiBHys) Tpjdy pacntHpaDT Am 
ycTaaoBKi XBOCTOBHRa B cKBasHRe E pasodmeBiia HeoponyKTZB- 

15 HHX DJiaCTOB OT OpOJ^THBHUX. 

£ cooTBeTCTBHa c ojiHSM H3 BapsaHTOB BHHOJiHeHaa cnocoda 
Docjte BCRpuTHH npojQrsTaBHoro njiacTa b dcsasaBy cnycJcaDT 

XBOCTOBHK C OlZJlBTpWy! H yCTaHaBJIHBaiOT OTO B npoJ^yKTJHBHOM 

ojiacTe nyreM npmaTaa no MeaLineit Mepe oj^oH npopuiBHofi Tpy- 
20 du npa ee pacmnpeHim k CTeaKe CKBasaau. 3aireM b cKBasaay 
cnycieasT sojxoHay odcaABux Tpyd, azsaaffl Roaen KOTopoit rep4e- 
Tinao coejtaaasT c sepxHm/ kohiiom XBOCTosaxa* 

B cooTBeTCTBUE c ;z^p7rzM Bapaaarou BmojiaeBza H30dpe- 
Teaaa aaa^^iajie b cRBasEHy ad BpoAyRrroaoro iiaacTa cnycsasT 
a ycTaaaBJiaBaDT KCULoaay odcajKmcc Tpyd* SaTeu nocjie Bcapiirraa 
npojtyKTHBHoro njnacTa b aero TOpes 3Ty ROJioaay cnycRaDT xboc- 
TOBRR c fimttTpcM 0 iipH pacmnpeHHa npodtoaaofi T^rdH yoTaaas- 
jQiBaioT ero b cKaasaae. IIpogisjiBHsrB Tpydy apa 3tom npaEBMas>T 
R cTeaRe aaaaero Roaiia aojioaau odcajiaux Tpyd, odecne^mBaa 
ee repjeTa^Eoe coeAaaeaae c xsocTOBHRcaa* 

Cnocod ocymec^aaflDT c ddmoqik) ycTpoficTaa, BRJos^iaimero 
B ceda Rojuoaay dypaaBaHX tpyd I ($ar.I), KOJioaay odcajiHHx 
Tpyd 2 (©ar.S), xboctobbr 3 c aepoopHpoBaaaHU camTpoM 4, 
coejiBHaeMHS c ROJioaaofi dypEuiBHHX Tpyd I c ncxjoniLD nepexoAHE- 
aa 5 a nepeBOAaaaa 6. flepexoAHaa 5 (sjiepjieaT, coenzBsoawm 
Tpydu c pasamia jiaa»eTpaMa) sueeT nepeiau^ b Bioie cejvia 7 
a mpoBoro aaanaaa 8 (^str.S}» paajiejunoncrH) aojiocTa xboctobe- 
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Ra 3 c £njiLTpoM 4 z i:ojioHm odcasEBCc Tp^d 2. IlepeBOiiHER 6 
(aur.I) cHadBBH fUEanaHC^i 9, nepei^UBaxHiHrj Kaaazi 10, codc}- 
fflaunniS dojioctl kojioehh Cjpkjibhhx Tpyd I co cKsasHHo!! II e 
cjijwmi jum sasojiHeHHA bojiocth kojiohhh dvpiuiLma Tprxi I 
5 cKBasEtHHofi SKHKOCTH) iipE ciiycKe KOfjoofleHTOB ycTpixlcTBa B 
cKBasEHy II. Ho MenBmeil Mepe o;xHa h3 Tpjrd 12 XBOcrosBKa 3 
BunoJiHeHa npocouaHoi! c no i^eHLmeB Mepe j^tmh npoj;ojEi£HH!jm 
rofpaia 13 (Qar.2) , pacoojioaeHaHLss csMMevpimo OTfiocirrejz^r- 
BO aeETpajEBBoS ooh Tpy6u 12 » h lasxzajipmecKsam icoBziaBaa c 
10 pe3BdaMS[ (na dzr.I He noKasaRH). Pocpa 13 npo$smax Tpyd 
12 sanojiHeHH repueTBSzi^xsaett nacTofi 14. Ha ROEiie csmTpa 4 
ycTaBoajiea aeHrpaiop 15 » ogecDeHHsawiwft nearpzpoBaHEe ^iuilt- 

pa 4 OTROCHTeJILHO CTeRRZ CRBaaZRU II. 

B cjiy^e apoxoHseRZR cKBazBRH II ^lepea ReBpojQrKTHBHue 

15 T^cTRE B ee ropRSOHrajiBflofi ^acTz Hjm paaou c 9TZmji y^cT- 
Rai^R KaK coKasaHo aa 9Br«l93»4, nepgpopazmoHHue OTBepcTiia 16 
$zJi£Tpa 4 saKpusaTC sarjQnuRaMR 17 B3 xsDumecRB paapjinaeuo- 
ro mTepaajia, HanpRMep, MarHRR. npooBJiBBHe Tpydu 12 pacno- 
jiaraDT Ha cooTBeTCTsyCTiHX j^oiRax XBOCTOBHKa 3 c SnjiiTpoM 4 

20 SJZH pasodmeaiiR dpojc7kthbho£ ^ctb npos7RTRBEoro m&CTa 18 
OT RenpoffTRTRBBoflt a TaRse ssa coeAzaeHBH ZBocTOBBRa 3 c 
KOJioHfioS odcaABBX 7pyd 2. 

B ycTpoScTBO BxoOTP TaREB pasBanmeBaTejiii 19 (csht.S), 
zcuojth3jeuh& jusi BHnpaBJieRRa ro^p 13 DpooozuEBfiux Tpyd 12 

25 nocjie RX paanmpeRRR. 

Cnocod oc3rmecTBnH»T cjiejcy^omzu odpaaow. B nponecce <5y- 
pemiR CKBaHHHU II (^2r«I}» aepez BCRpuTReu npojdyRTRSHoro 
njiacTa 18, R3BecTHmm npReiiiaNiH RSojiEpysT Bce Heco&\iecmiue 
DO ycjiOBBRU dypeRBR ojEacTH, pacoojioseHHue Bime qpojctrthb- 

30 Horo 18 , a noone bckdhthr nocjiejiHero h dpownrrh ctbojis 
cxcBasRBu II b Bee cnyosam na ROJtoHHe dypnnhsax Tpyd I 
zboctobrr 3 c cpejisapHTejaEO nep^opRpoBaRRBr^ £Bja»Tpou 4t 
coeAZHeRHufl c rojoohhoS d7paJa»Bxa ipTd I c nc^ioniLn nepexoji- 
BHKa 5, npocbsuiBRHX Tpjrd 12 n nepsBonnnKa 6. Ilep^opaixzoRRue 

35 oTBepcTRR 16 qpnRLTpa 4 aaiqsuTH sarJiyoHauR 17. 

nocjie socTRseBza ^bjubtdou 4 sadoR cRBasBHU II 3 bojio- 
era npocBJiLHHX ipyd 12 sara^RoS npoiiHBO^oS su^ikoctb co- 
sjiaDT ^laBJieHziet Heodxojmt^oa jpm BHnpaBJieRaA nposojaHHZ 
roop 13 B npRsaTHfl cTeaoR ipyd 12 k cTeHRe cKBasanH II 
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(qht^S), odecneHHsas comecTHO c repMeTaaHpyroieH nacTo^ 14 
reptseTHTOyD mojmsvso hsijdoji^tkthbhhx 7^cticob Dpoj^7KTH3Horo 
UJiaoTB IB, 

3aTeM KOJiOHHT (JypavTBfliDC TP76 I (5Hr.I) HtiecTe c neue- 

5 BOJlHfiROM 6 0TBHinHB3DT OT BCpXHEX npOCSJEbfiia Tjpj6 12 II DOJl- 

HmsaoT ii3 cKBasHfiH II, npncoejiEHHDT K Be& paaBaji£ue3aTejtB 
19 (^.5) B CBosa cnycgamr b cRBaHEHy II ao bxcab b Bep:^- 
HEE) ^CTL upo^HJiLHux Tpyfi 12 ($2r.3). Bpama^i KOJioHHy dypEZi- 
HHX TP76 I B&aecTe c pa3^ajaaeB^Tejim IS, bpobsboahx oroh^- 

10 T&nBHoe BunpaBJuesEe roop 13 u zuioTHoe DpazarBe CTeEOK npcH 
fHJTTiHHT Tpyd 12 K cTeHRau CKBazzHH !• IIpz aTOM repueTiS3Bpys>- 
zgsiA nacTa 14 ($ar«2) odecne^msaeT Ha;3eEB7K) repueTHsams) 
saTpydHoro npocTpaacTBa cKBaoBU II, 

jOaJiee xojioHHy c^phjibhhx Tpyd I c paaBajiHieBaTejieM 19 

15 (qet.S) oosHBMam na cRBasam II h cnycicasT b aee rojxohh7 
o<5cajiHax TP76 2 (q^zt.S) bxoto ee Hzsnero KOHtia BsyrpL 
BepxHZZ npo^iSJKBHHZ Tpyd 12 a odpaaoBafize^a aasopa 20 new 
3TBM robhou, cejuioM 7 B cxeHKaMB BepzBzx npopuiBHHX tpyd 12. 
Saseu B CRBasHBy II cdpacssaDT maposofi JcsanaB 8, KOTopufi 

20 cajtTOCg B cejmo 7, pasodman BHyrpeBEze bojioctb ZBOCTOsBKa 3 
B o(5cajiBoll ROJtoBEH 2. IIpoESBOAST saKBW aeueBTHoro pactBO- 
pa ^epes KOSOBBjr o6cajwx Tpyd 2, nocjue ^ro onycKaiDT ee 
HEZHzB KOEeii j(o yoopa b cyseaiie b iiepexoj(HEKe 5 ($Br*4) , 
B,oocjre saTBdpseBaRBB aeMeHTBoro paci*Bopa, pastiypHBacr 0(3- 

25 pa30BaBqyi3cs BsyTpB koxoehu odcasHUX ipyC 2 ixe^jeHTHyD iipo6- 
iQT (Be noRaaaEa) , mapoBOfi KJiauaa 8 b cgwio 1. 

B cjqniae ycraaoBKH b fBJiLTpe 4 BpeweHHiDc sarjiymeK 17 
(dar^I) nocJiejtHze paspymaDT aaxa-'iKOfl b Hero padeTHoil nop- 
nsB RBC<;ioTU ($Br.4)« 3aTeE2 npoBSBOjiBT ocBoeRBe cxBaRBHU II. 

30 B Tex cJiy^saBZy Roi^na npoAyRTBSBHa luxacT 18 BCKpBBaDT 

nocjie cnycKa rojiobbu odcajiBHX TpyO 2 (saopBuep, npoMezyrro^- 
HoK B2m 8RcnjiyaTaiii3DflB0&) , to xboctobbr 3 ycTaBasJiBBaidT 
nyreu npHsaraB cTeBOR BepxHHx npo^BJOiBBX 7py6 12 r sayT- 
peBBBM CTeBBau BBSBero robiib rojiobbu odcajiBux ^pycJ 2(cct.6). 

35 JuK 3Toro c y^eTOM Beca XBocTOBBRa 3 b cimLTpa 4 paOTeT- 
HHM nyreu onjpejieAaOT HeodxosBuys AJiBBy sepXBBX npo^BJOiBUX 
Tpyd 12, C DDUOniBK) RDTOpEiX 6jJ!S^ BX ycTaEaBXBBaTB. Ha ROBQe 
OKBjaTpa 4 RpenHT dasmR 21 (oqht.S) c cejuroM 22 dos napoBOii 
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KJianaH 23 z orpaHinmTejieM 24, ppegOTapfliiWHimmi nepeuemeflne 
KJianaHa 23 b ocJpaTHOM HanpaBJieHBH. EflTepBan KOJioHm cxJcaji- 

HHX Tpffi 2, 3 KOTOpra aOJKHH yCMHaBJIHBaTB npOOHSBHHe Tpy- 

<5ii 12, icajmdpTOT pacmEpHTeJieM (he fcsr. He noKaaafl). 3&7m 
5 K KOJioHHe CypjuiBflHX Tpyd I DpacoeiaHHDT pas B B Jit qeBaTejiB 
18, coe;naHeHHHil c mumsjipH^ecKoS ^ctld 25 sepxHeii npoga;n>- 
Hoii TpyfiH 12 xBocTOBjjKa 3 c noMonBD jieBoIi pesBCiH 26, cnyc- 

KEBT CKOMDOHOBaEHHil TaK33M OOpaSOM EHCTpyMeHT B CKBaHHHy II 

(gar. 5) h npoMHsaBT ee, nocae hbto cepacmawp mpoBOli wia- 
10 naH 23, nepeKpHBaa npn 3toi^ oTBepcTHe b ce;yie 22, u sara^- 

KOfi npOKHBO^HOa STOKOCTH B DOJIOCTH XBOCTOBHKa 3 H gaWBTpa 4 

coajiaOT B HEX aaBneHHe, Heodxojumoe aM onpeccoBrai Boefi 

KOMnOHOBKH, DOfl TOfiCTSaeH KOTOporO OOTOBpeMeHHO BHnpaBnHKW>- 

cs ro$pu 13 Bcex npocauttHHX Tpyd 12, KOTopue 6wm Bicro^eHH 
15 B KOHDOHOBi^ odopjjioBaflHa. 3 pesyjiBxaTe 3Toro cTeEsa sepx- 

HT fY npO©HJIi»HHX TP7<5 12 HJIOTEO DpiiaHMaOTCH K cTeHxe HHBHero 

KOHoa KOJioHEH o6caaHKX Tpyd 2 (giir»6)* 

3 cJQTiae BKMnesiw b KOwnaHOBKy nporonjEbEHX Tpy6 12 juw 
pasotJmeHBH HenpojcrKTHBHHX nJiacTOB (per. 3) 2jm BanojmeHM 
20 Bcero ^HJUBxpa 4 23 npogajiBHHX Tpyd 12, KaK uoicaaaHO Ha gK- 
lypax 5 H 6, to ctbhkh 3thx rpyfi 12 Taicae djioteo DpnsHMajMP- 

CH K CTBEKe CKBaSHHH II. 

HaMseHHeM a nocajiKofi HHCTpyMeara upoBepiDr ycToltro- 
BocTi ycraHOBKH XBOCTOBEKa 3 c fiffliLTpoM 4 Ha oceBoe cMeme- 

25 fflie. SaTew spameHHeM kmoheh OypraMHX Tpyd I c pasBaraie- 
BarejieM 19 BnpaBO BHBHHTOBaDT nocJiejiHHS zs mumioipH^ecKoro 
KOHna 25 BepxHea npogajiBHOfl TpydH 12. OjiHOBpe)4eHHo HHSHHe 
BajrmyKnoHe ojieMeflTH 27 paaBaJoneBaTeJK 18, noOTHMaHCB Bsepx, 
pasBajouoBHsaBT peaidy 26 uaJUiHWHHecKoro KOHua 25, yBejm- 

30 ^iHBaK ero BHyrpeaaHfi OTaweTp. SaxeM HflCTpyMeHT noaara bkh3 
c ojiHOBpeMeEHott npoMUBKoa H BpameflKM ero Bnpaao, b peaynir- 
raie qero dpohcxoiet aaJttHeamee pasBajouoBHsaHne mumiwpH- 
Hecrax KOHUOB 25 b sepxaiix npogpHJanux Tpvd 12 HHaHUMK sajnr- 
rjjzsm BJieMeHTaMH 27 n BepxHHMZ 28, miemmii 6ojihmiL aaa- 

35 i^eTp, ^ew hhshbc. 

no OKOH^iaEEK paSBaJMOBHBaHHH npOQHJIBHHX TpyO 12 3SX 

aAecre c kojiohhoB odcajiHHX Tpyd 2 onpeccoBHsaM aa rep^e- 
TiraocTB cosaaHHeM B HHX jiaBJieHHfl. npH oTcyrcTBHH repweTH^ 



Krmxmmom 



HOCTH paSBaJIUlOBUBaBEe HDBTOpAQT* 

3 CJljniaHX mum^Bm B KOMDOHOBKy XBOCTOBHKa 3 EJffi 

fmiiTpa 4 flonojiHHTejiBflHX dpo^hjibhux xpyd 12 (fEr,3) zjm 
BKDOJiHefiHfl Bcero (pHjcbTpa 4 h3 npofHJTBHHX Tpy6 12 (?:2r*5,6), 

5 nepoopaiiHOBme OTBepcTiss 16 saKpsBsuoT saris^mKam 17 23 
xnMiniecRB paapTmeuoro MaTepnajia* ROTOpne nocjie ^sBemeBm 
padoT no ycTHHOBKe XBOCTOBHKa 3 c omiLTpmi 4 paspymaxTT aa- 
KawoS cooTBeTCTsyimero xisMpeareHTa« 
npouBmseHHaa opzMeBmiocra 

10 IIpe;mrae2^ ccocoO oosBOJEseT HasecHO pasodmaTi* npo- 

^jCTTTRffHR BJiacT OT BHmejiemnunc EenpojiTKTBBflux luiacTOB, a 
xaicxe OT npBUHKamiBX k ebisj z nepeMezasmozcA c sms jspyrsx 
HenpojorKTiiBHUx y^cTxoB cRBasmH des aeueHTBpoBaHEUi ^^jcbt- 
pa-XBOCTOBEKa« npH 8Tcxfl yspociaeTCA TexHOiiorJis ycTaROBKS 

15 XBOCTOBEKOB C ^HSBTpaMI! H OESEBmOSi SaTpatH 3a C^ei HCIUDO- 

^enzH KOBCTpyKTZBHO-cjioKHHX padieAHHZTejzeS z no^xBecHux 
yctpoficTB, npmjiefiaetmz ops ycTaHOBice xboctobbrob, a TaKse 
neMeHTBpoBaBZH zx, KOTopor^ cony7CTS!7E)7 asapiui z saTpara 
BpeueHis Ha o^ssm^ze saTBep^eBaaHH ner/eHTHoro pacrsopa* 
20 KpoMe 7oro, npejiJiaraeMHfl en 0006 noaBOJiHeT pacnmpiiTB 

odJiacvB ero npuMeBeHBSt ^^k oh laoseT Ohtb zcnonLsoBaH 
KBK B oOcaseHHOM, Tax z B HeodcaseHHOu CTBOzie cKBaagHWt ne- 

SaBBCEMO OT HaJTHHEH 3 OH DOFJIOnieEHH UpOblUBO^Ofi gffTlKOCTIi, 

BojioiipaHB^ieHHfit H opaKTZ^CKz 6e3 cymecTBeHHoro yMeHKneHEH 
25 wazfleTpa cKBassHK. 
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SORSyjIA liSOEPETEHHa 

1. Cnocod saKaiTui^HHa cTpoBTejacTsa cktwotkh, bkss- 
Tfsms& B cefiH BCK0Krne npo«yKTHBHoro nJiacTa (18), cnycK a 
ycTaHOBKy b cKBaaaHe (II) kojiohhh odcajiHHX ipyC (2) e xbo- 

5 cTOBflKa (3) c iHJiiTpoM (4) c obecneieHEeM ex repMeiB^Horo 
coejiHHeHDa mtjsj cofiofi, b paaocJmeHae Henpo;iyKTHBHHX ynacT- 
KOB OT npoayjcTitBHHX, oTaziaBiuHficH leu, ^0 
cnycK B cKsasEHy (II) kojiohhh odcaxBOX Tpyfi (2) h xboctobe- 
Ka (3) c ^auaipcaa (4) ocymecTBiwjJT paaawiBHO, a hi repMe- 

10 TiraHoe coeanfleme ocyieCTaramt b cKaaaffle (II), Djas'aTOM 
no MeHMiett Mepe ojtBj as TpyO (12) XBOoroBHKa (3) nepeji ero 
cnycKOM B cKsasBHy (II) npo?!HjmpyDT c oepasoBaraeM no MeHi- 
mefl Mepe jisyx DpojojiiHHX rofp (13) a IuuIHHJ^pHHecKHx koh- 
qoB (25) c pesLdaMH (26), a docjm cnyoKa XBOCTOBHita (3) b 

15 cKsaaaHy (II) npo^suiBHyJ) ipydy (12) paarapHOT juw yciaHOB- 
KH XBocTOBHKa (3) B cKBaKHHe (II) H pa30C5ffleHHa HenposyKTHB- 
HHX anacTOB ot npoByKMBHiix. 

2. CDOC06 no n.I, OTJiHHanmHflca tcm, no 
nocjie bckphths npoayicraBHoro naacia (18) b cKsasHHy (11) 

20 onycKasw xboctobhr (3) c ^ajaipoM (4) H ycTaaaBJiaBaDT ero 
b npojiyKTHBHOM n;iacTe (18) nyreu npHsaTjaa no MeHLtneil wepe 
oHHofi npoeoHJiBHOfi ipydH (12) npa ee pacoHpeBHH k creHKe 
cRBasBHH (II), a saieu b cKsasHHy (H) cnycKauT KoaoHHy o<5- 
canHHx Tpyd (2) , HHKHaS kohcu KOTopdt repMCTOTHo coeflaflHDT 

25 . c sepzHSM KOBUoia XBOCTOBUsa (3)« 

3. CnoeocJ no n.I, oTJiH^aBmHiica tbm, 'ito 
Bsa^iajie b CKsaMHy (II) cnycKanT no npo^iyKTaBHoro miacTa 
(18) a ycTaflaaaHBawr icoaoHHy obcajiHHX ipyd (2), a saieM noc- 
ae BCKDHTM DpoByiOTHBHoro DJiacTa (18) B aero TOpes 9Ty 

30 KOflOH^ cnycBauT XBOCToamc (3) c eaottTpoM (4) a npa pacma- 
peaaa noofeajiMOfl ipydH (12) ycTaaaBamBaBi ero b cKBaxa- 
ae (n)", npa 9tom npo^ajaayp ipydy (12) npaMMasr k c-reHKe 
Hasaero Koana kojiobhh oOcaflHHX Tpy6 (2), ofiecneiaBaa ee 
repueTinBoe coeweaae c xboctobbrqu (3). 



FCr/RX7f3/00173 






FIE.E 



INTERNATIONAL. SEARCH REPORT 



iaicmatiOQir tppltciiiaa No. 

PCT/RU93/00173 



A. CLASSmCATIONOFSUBIECrMATTCR 

Int. CI. 5 E21B 43/10 
AfioardiDg to Iptemitjonti PiKDI QmifiaiiQn (IFQ Cf to both nitioaai danifiaiion lod IPC 



B. FIELDS SEARCHED 



MisBva docBOMUboa acwdwd (dtttificibot tytum followed by eUMi£kttieat]r»b«b) 

Int. C1.5 E21B 43/08-119.E21B 33/124,33/13-16 



m to (he cxtttitkttfiicbdoanBeflaaic tad uded btltt fields foiefecd 



Ekcsesic dia but eoimlicd duriu ifac laicntiiowl Muck itimt of datt tuc Md, wiMn pnoiaUc. wudi mi wed) 



C POCUMEKTS CONSIDERED TO BE RELEVANT 



CatBgory* Qttripn of docancau wfab tatf otion, wfccfe tppcopri4te,ef the tdevirt pMMgei 



RdevimtocUia Na 



SU, A1. 1263818 (Bsesojuzny nauchno-issledo-vatelsky 

I proektno-konstruk-torsky institut po osusheniju 
mestorozhdeny poleznykh iskopaeniykh, spetsialnyn 
gomymrabotam. rudnichnoi geolgii 1 marksheiderskomu 
delu). 15 October 1986 (15.10.86) 

US, A. 4714117 (ATLAKTIC RICHFIEL8 COMPANY); 
22 December 1987 (22.12.87) 

US, A, 3477506 (B.C. MALONE). 11 November 1969 
(11.11.69) 

US. A. 4976322 (G.S. ABDRAK^NOV et al.). 

II December 1990 (11.12.90) 

SU. A3. 1813171 (TATARSKY GOSUDARSTVENNY NAUCHNO- 
ISSLEDOYATELSKY I mCEKTNY INSTITUT NEFTYANOI 
PROMYSHLENNOSTI) 30 April 1993 (30.04.93) 



1-3 

1-3 
1-3 
1-3 
1-3 



fxl Farther docuncati arc liiicd in Ibt 



toto«C 



I ddWaf Ite gnnl Mto«f *• aiiwyei ii«M a 



■X- 



ciiid to« 

9Miiainte«(MipM&i«d) 



<Mi of Him m •tttr 



mi ■■■■^Whtadilwr^lwwMii— altki^d^fBrtMtiy 
» tad iM to ONOia wldi ik« appttociM Hi dlid to nteMd 
prtadpto vr *Mnp Md*9<yta| iiVMtioii 

if pMiiadM> MlMWMt: dM dakmd iMwbM CMM« ht 

laciaMi to MkM slatt 



lOtof dM bM iMvfttt 



I aMmi l» • pmM dUUad to tt« M 
* af to» pM«as CtaSy 



Dftto cC ibe actul^oaplciiOB of Ike iiunuiooi) 

3 March 1994 (03.03.94) 



DttB of vatlsag of tlM itttnaiionat acafdi icport 

31 March 1994 (31.03.94) 



NtBcaadmAaiof add 


RaofihclSA/ 


Authorised oKicef 


ISA/RU 






FraiaiUNo. 




TdcphoeeNo. 



FofB FCr/ISA/210 (Moood ttaen) Cittiy 1992) 



INTERNATIONAL SEARCH REPORT 



UrtemiiioMl applieatipa No. 
PCT/RU 93/00173 



C(CDOtiUMtioa). DOCUMENTS OONSIDERED TO BE R£L£VANT 



GiiBforT* 



A 
A 
A 
A 



GliCtgo of docsnest. wiib iodiaitioo. wbere •ppropfiste. of the rdevioi puugn 



US. A. 3865188 (GEARHART-OWEN INDUSTRIES INC.), 
11 February 1975 (11.02.75) 

US. A. 4248302 (OTIS ENGINEERING CORPORATION), 
3 February 1981 (03.02.81) 

US. A, 4230180 (WESTBAY INSTRUMENTS LTD.) 
28 October 1980 (28.10.80) 

SU, A. 829882 (NAUCHNO-PROIZYODSTYENNOE OBIEDINE* 
NIE PO TERMICHESKIM METOOAM OOdYCHI NEHI). 
17 Nay 1981 (17.05.81) 

SU. A, 663825 (KRASNODARSKY GOSUDARSTVENHY NAUCHNO* 
ISSLEDOVATELSKY I PROEKTNY INSTITUT NEFTYANOI 
PROMYSHLENNOSTI MINISTERSTYA NEFTYANOI 
PROHYSHLENNOSTI SSSR). 25 May 1979 (25.05.79) 



Rdevuii Id daio No. 



1 

1-3 
1 

2.3 



Fora PCT/ISAaiO (cnatimudoo of seoood sheet) (July 1992) 



OrmET O MEUTHAFOilHOM OOHCSE 



PCT/KUS3/0017:'. 



A. UihCCMliiUUiiil ilPEIlMETA KS0BPETEHMA:E2iB 43/10 
Cor*acHoMe«AyHar^AHOM nareHTHofi RAaccHcpMKauHH (M£H-5i 



B. OBTiACTK DOMCKA 



toyrafl nposepeHHaa AOKyMeuTauHR b to^ Mepa, b Kaxon oh& bkjiio- 
leHa B noHCKOBue hoaoopkh: »Kfl» 



3AeKTpoHHafi Gasa AaHHUx, HcnoJiiiaoBaBaaacfl npH noHCKe iHasf^A-t 
HHe 6a3H M, ecaw poawoMHo, noHCRoeue TepitMMu): CKasBa | 



C. JlOKyhEHlli, CWTAKiaKECS PEJIEBAHTHllMM 



Karero- 

PHH *i 



CoMKH Ha AOKyMOHTU c VKaaaHHeH. 

BOBMOXHO. peABBaHTHUX MacTeA 



FAe 9TO 



wU, Al« 1263616 (6cecon3Huft HasniHo-Hccjie- 

AOBaTeJXbCKMft H npOeKTHO-KOHCTpyKTOp- 
CKHft UHCTHTSrr no OCyBBHHM) MeCT0P0«" 

AOHHA noAe3Hux MCRonaeMKix. cneqHaxb 
HMM ropHMM paooTaM. pyAHHHHOA reojio 



TMH H HlfK-eAgejCKOgy ,„y). 15 OK- 



Tfl6pR 



I 



Othochtcii k 
nvHKTy No. 



1-3 



nocjieAywWMe AOKyMeHTu yKa- 
LXJ aaMu B npoAOA«eHHH rpa4>u C 



□ 



AaHHue o naxeHTax-aHajio- 
rax yKasami b TiPHnoxeMHH 



0co6ue KareropMH ccuaohhux 

AOKyMOHTOB: 

"A"' -AOKyMCHT, onpeAeJiHwniiift o6- 

mti ypoBenb toxhhkh. 
E -oo«e© paHHHA AOKyMeHx, ho 
ony6jiMROBaHHufi na A&xy 
MexAyHapoAHoi^ noABMM mjih 

^ nocjie Hee . 

0* -AORyMeHT, OTHOCRSH^CA K 

ycTHoiiy pacKpuTHio. BKcno- 

HMPOBaHHIO H T-A. 

P ' -AOKyMOHT , onyenMKOBaHHuft jio 
AaTU MexAyHapoxHod noAaHM. 
HO nocjie AaTU HcnpanMBae- 
Moro npHopHTOTa. 



T -6ojiae nosAHHA AOKyMeHT 
onyoAHKOBaHHUfl nocAe 
AaTU npHopHTera x npM- 

BeABHHUft AXR nOHHNaHHR 
^ H306peTeHHX. I 

X'-AOKyxeHT, HMeioaHM Haw- I 

OOXee 6RH9KOe OTHOXBHHel 

K npeAxery noHCKa. no- | 

pOHaXHft HOBHSHy H H306-? 

„^„ pexaTejibCKMll ypoBeHb. ? 
I -AOKyxeHT, noioMaaHH m3oI 
opeTaTexbcxMf) ypoBeHi. bI 
coHeraHHH c oakhm mjih ! 

HeCROAbKHMM AOKyM©HTaMHl 

^ Toft xe KareropHR. I 

& -AORyxeHT, HBARIomHf^Cfl ! 

naTexTOM-aMajioroM . ! 



HHR MexAyHapoAHoro noHCRa 
3 Hapra 1994 (03.03.94) 



HaHMeHOBaHHB H aAPec MexAyna- 
POAHoro noHCROBoro opraHa: 

BcepOCCHHCKHd 
HayMHO-HCCAeAOBaTeAbCRHft MHCTH 

Tyr rocyAapcTBeHHOft naTeuTHoft 
9KcnepTM3u. PoccHR, 121658. 

MOCKB&, BepexROBcxaa wao. 30-1. 

<t>aKc (095) 243-33-37, Texexaxn 114818 nOJlAIA 



ilaTa OTnpaBKH HacTORxero or- I 
Mexa o NexAyRapoAHOM noHCRe \ 
3/ Mapra 1994 (J/. 03. 94) I 



ynORHOMOHeHHOe AHUO : 
B.FpHBaHOB 

TM . ( 095 ) 240-58-88 



topxa PCX/ISA/210 (btopoh ahct ) itiiMb 1992) 



OTSET 0 NEUymPOAHOH nOMCKE 



IheiKAyHApOjKHAJI BAJIBka No 

PCT/RU S3/00i73 



C. (npOAMiKeNMe) AOKYMEHTU, CHMTAMUMECA PEJIEBAHTHUMM 



KaTBro- 
pMii «) 



Ccii/)kM Ha AOkyneHTu c ykaiaNMeH, r^e 3to 
BOBHOMNo, pejieiaHTHUx sacTeA 



Othocmtcji k 
nyMkry No 



US, ft, 4714117 (flTLONTIC RICHPIELD COMPA- 
NY>, 23 ABkagpB 1987 <aa. 12.67) 

US, A, 3477506 (B. C. MALONE) , 11 Hoadpii 
1969 (11.11.69) 

US, A, 4976322 (6.S. ABDRAKHMANOV h Apy- 
rM«), 11 Aeka6pii 1990 (11.12.90) 

SU, A3, 1613171 (TATAPCKMCT r(X:yHAPCTBEH- 
HUM HAyWO-MCCJlEJlOBATEJIbCKVW M HPOEK- 

THttfi MHCTwryr HEormon nPowuuiJiEHHocTii 

30 anpeAii 1993 (30.04.93) 

US, A, 3665188 (GE A RH ART-OWEN INDUSTRIES 
INC.), 11 ♦BtpAAii 1975 (11.02.75) 

US, A, 4248302 (OTIS ENGINEERING CORPO- 
RATION), 3 ♦••paAii 1961 (03.02.61) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.] 
26 okT«6pii 1980 (28. ID. 60) 

SU, A, 629682 (HAyHHO-TOOMSBOJlCTBEHHOE 
OBIiEJIMHEHME RO TEPMMHECKWM METOilAM 
AOBUHM HEOTM), 17 Han 1981 (17,05.81 

SU, A, 663625 (KPACHOJlAPCKMft rOCy^APCT- 
BEHHim HAySHO-MCCJIE/lOBATEJIbCKm M 
nPOEKTHUn IIHCTMTyT HE^TAHOn rVHUIUHH 
JIEHHOCTM MMHECTEPCTBA HE*>T51HO« nPO- 
MUniJIEHHDCTM CCCP), 25 nan 1979 
(25. OS. 79) 



^pna PCT/ISA/210 (npoAOAMMMe troporo amcta) (MWAb 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPUCATION, PUBLISHED UNDER THE PATENT COOPERATION TREATY 

(PCT) 



(51) International Patent Classification^: 
E21B 43/10 


( 

Al 

( 


[11) International Pubh'cation Number 

WO 95/03476 
43) International Publication Date: 

February 2, 1995 (2,2.95) 


(21) International Application Number: 

P(rr/RU93/00173 

(22) International Filing Date: 

July 23, 1993 (7.23.93) 

(71) Applicant (for all Designated States except 
for US): TATAR STATE SCIENTIFIC- 
RESEARCH AND PLANNING 
INSTITUTE OF THE PETROLEUM 
INDUSTRY (RU/RU); 32 ul. M. Dzhadniya 
[unclear], Bugulma 423200 (RU) 

(72) Inventors; and 

(75) Inventor(s)/Applicant($) (only for US): 
ABDRAKhMANOV, Gabdrashit 
Sultanovich fRU/RU], 66 uL Gogolya, # 
71, Bugulma 423200 (RU); IBATULLIN, 
Rustam Khamitovich [RU/RU], 66 uL 
Gololya, #49, Bugulma 423200 (RU); 
ZHZHONOV, Viktor Georgievich 
[RU/RUJ, 


66 ul. Gogolya, #75, Bugulma 423200 
(RU); JUSUPOV, Ml Galimzyanovich, 66 
ul. Gogolya, #61, Bugulma 423200 (RU); 
KhAMIT'YANOV, Nigamatyan 
Khamitovich [RU/RUJ, 65, ul. Kalinina, 
#60, Bugulma 423200 (RU); ZAINULLIN, 
Albert Gabidullovich, 1 ul. Saydashova» 
#117, Bugulma 423200 (RU); 
t^AiivULii^iiN, Kasnad Knasanovich 
[RU/RU], 20 Radnitseva, # 40, Al*metevsk 
423400 (RU). 

(74) Agent:SO JUZPATENT, 5/2 ul. Il'inka, 
Moscow 103735 (RU). 

(81) Designated States: BR, CA, JP, NO, US, 
European patent (AT, BE, CH, DE, DK, ES, 
FR. GB. OR, IE, IT. LU. MC, NL. PT, SE). 

Published 

IVith international search report. 


(54) Title: METHOD OF FINISHING WELLS (sic - as provided in English in original 
patent application] 

(54) TlUe [translated from Russian]: IVfETHOD FOR WELL COMPLETION 

[see Russian original for figure] 
(57) Abstract (sic • as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casmg column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces mto the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
expanded to secure the shaft section (3) in the well (1 1) and to separate non-productive and 
productive layers. 



(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drillmg of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing fomiation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fimdamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
{Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is appHcable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the suppK)rt and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement sluny to harden, while simultaneously rotating the drill string, 
hi addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
driUing in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and woric crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake,, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered. 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes. USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991 , pp. 23-25), 
including lowering a Uner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — ^borehole annular space in the producing formation zone fi-om 
the nonproducing fonnations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone fi-om the nonproducing fonnations 
overlying and interbedded with it, especially in transition zones in the wellbore fix)m a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping pooriy cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation fi-om its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eUminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reUable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement sluny or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into Ae well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reUable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention vnll be imderstood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig, 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a Icakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the sh^}ed pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separatmg the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2)y disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 1 5, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed ofTby blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the correspon^ng sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 firom the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12, Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 1 8 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1 , the 
tool assembled in this maimer is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seatmg of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling menibers 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Thai the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are fiirther expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then ©cpansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
pCTforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set hners and also elimination of their cementing^ which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method ofwell completion including tapping a producing fonnation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
withm well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
Imer (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (1 2) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing fonnations from producing 
fonnations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
fonnation (1 8) by squeezing at least one shaped pipe (12) against the wall ofwell (1 1) during 
Its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing fonnation (18) and set, and then after producing 
fonnation (1 8) is tapped, liner (3) with screen (4) is lowered through this string and by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is sque^ed 
against the waU of the lower end of casing string (2), ensuring that it makes a leakproof join 
withlinra-(3). ^ 



PCT/RU93/00173 

1/5 

[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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